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Mechanical Properties of Materials

Course Syl labus

1. GCourse Goals

This is a professional compulsory course of Material Science and Engineering
program. Its goals include:

(1) Understand fundamental theories and develop knowledge about the different
mechanical properties of materials during the process of deformation, lose and
fractures caused by the load or the combination of load and environment.

(2) Understand the methods of tensile test, 3-point bending test and hardness test,
etc.

(3) Develop responsible and rigorous working attitude.

2. The content and requirements of the course

Content and requirements Contact hours

1| The Why, What and How of Mechanical Properties of Materials 1(Lecture)

2 Mechanical properties of metals under uniaxial static tensile load
1.1 Brief introduction of uniaxial static tensile test 4(Lecture)+
2| 1.2 Tensile Force - Elongation curve and Stress - Strain curve

1.3 Plastic deformation 4(lab)=8
1.4 Fracture of metals
2. Mechanical properties of metals under other static tensile load
2.1 Soft coefficient of stress state

3| 2.2 Compression test 4(Lecture)+
2.3 Bending test 4(lab)=8

2.4 Torsion test
2.5 Hardness test

4 Mechanical properties of metals under impact load

4.1 Characteristics of deformation and fracture under impact load
41 4.2 Impact bending and impact toughness 4(Lecture)
4.3 Low temperature brittleness

4.4 Metallurgical factors affecting ductile brittle transition temperature

5 Fatigue of metals
5| 5.1 Fatigue of metals and its characteristics 2(Lecture)
5.2 Fatigue curve and fatigue mechanical properties

6 Stress corrosion and hydrogen embrittlement fracture of metals
6| 6.1 Stress corrosion 1(Lecture)
6.2 Hydrogen embrittlement fracture

7 Abrasion loss and contact fatigue of metals
7| 7.1 Concept of friction and abrasion loss 1(Lecture)
7.2 Wear test method

7.3 Contact fatigue of metals




Content and requirements

Contact hours

8 Mechanical properties of metals at high temperature

9.2 Principal stress and principal shear stress
9.3 Yield criterion

8| 8.1 Creep of metals 2(Lecture)
8.2 Mechanical properties of metals at high temperature
9. Deformation mechanics equation

g| 9.1 Differential equation of force balance in rectangular coordinate system 5(Lecture)

3. Arrangement and Requirements of Practical Teaching

Content and requirements

Contact hours

1 Tensile test of metals at room temperature 4
2 3-point bending tests of metals 2
3 Hardness tests of metals 2

4. Teaching and Learning Strategy

(1) Lecture
(2) Group work
(3) Assignments

5. Prerequisites and fol low—up courses

Prerequisites: Fundamentals of Materials Science (1)

Follow-up courses: Science of Metal Materials, Engineering Materials, Materials

Characterization.
6. Textbook and Learning Support Material

(1) Textbook:

Mechanical Properties of Engineering Materials (2nd Edition), Delin Shu,

Mechanical Industry Press, 2007, ISBN: 9787111120377
(2) Learning Support Material:

(O Mechanical Properties of Materials (2nd Edition), Xiulin Zheng, Northwest

University of Technology Press, 2000, ISBN: 9787561212059

@ Metal forming mechanics, Pin Wang, Jianzhong Cui, Metallurgical Industry

Press, 2008, ISBN: 9787502440190

7. Grading




Assessment Weighting %
Attendance 6%
Assignments 10%
Experiment Report 24%
Examination 60%

10

Program writer: Yi Meng
Program reviewer: Yuanzhi Zhu
Department leader:Yan Cui
Head of the school: Dong Liu
Date of revision: Feb. 2022
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